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Average
Solvent/solvent blend CAS. No. organic HAP Typical organic HAP, percent by mass
mass fraction
21. VM & P naphtha ................. 64742-89-8 0.06 | 3% toluene, 3% xylene.
22. Petroleum distillate mixture 68477-31-6 0.08 | 4% naphthalene, 4% biphenyl.

TABLE 4 TO SUBPART IIII OF PART 63—DEFAULT ORGANIC HAP MASS FRACTION FOR
PETROLEUM SOLVENT GROUPS4

You may use the mass fraction values in the following table for solvent blends for which
you do not have test data or manufacturer’s formulation data

Average
organic HAP
mass fraction

Solvent type

Typical organic HAP, percent by mass

Aliphatic® ....
Aromatice ...

0.03 | 1% Xylene, 1% Toluene, and 1% Ethylbenzene.
0.06 | 4% Xylene, 1% Toluene, and 1% Ethylbenzene.

aUse this table only if the solvent blend does not match any of the solvent blends in Table 3 to this subpart, and you only

know whether the blend is aliphatic or aromatic.

b E.g., Mineral Spirits 135, Mineral Spirits 150 EC, Naphtha, Mixed Hydrocarbon, Aliphatic Hydrocarbon, Aliphatic Naphtha,
Naphthol Spirits, Petroleum Spirits, Petroleum Oil, Petroleum Naphtha, Solvent Naphtha, Solvent Blend.
¢E.g., Medium-flash Naphtha, High-flash Naphtha, Aromatic Naphtha, Light Aromatic Naphtha, Light Aromatic Hydrocarbons,

Aromatic Hydrocarbons, Light Aromatic Solvent.

APPENDIX A TO SUBPART IIII OF PART
63—DETERMINATION OF CAPTURE EF-
FICIENCY OF AUTOMOBILE AND LIGHT-
DuTY TRUCK SPRAY BOOTH EMIS-
SIONS FROM SOLVENT-BORNE COAT-
INGS USING PANEL TESTING

1.0 Applicability, Principle, and Summary
of Procedure.

1.1 Applicability.

This procedure applies to the determina-
tion of capture efficiency of automobile and
light-duty truck spray booth emissions from
solvent-borne coatings using panel testing.
This procedure can be used to determine cap-
ture efficiency for partially controlled spray
booths (e.g., automated spray zones con-
trolled and manual spray zones not con-
trolled) and for fully controlled spray
booths.

1.2 Principle.

1.2.1 The volatile organic compounds
(VOC) associated with the coating solids de-
posited on a part (or panel) in a controlled
spray booth zone (or group of contiguous
controlled spray booth zones) partition
themselves between the VOC that volatilize
in the controlled spray booth zone (prin-
cipally between the spray gun and the part)
and the VOC that remain on the part (or
panel) when the part (or panel) leaves the
controlled spray booth zone. For solvent-
borne coatings essentially all of the VOC as-
sociated with the coating solids deposited on
a part (or panel) in a controlled spray booth
zone that volatilize in the controlled spray
booth zone pass through the waterwash and
are exhausted from the controlled spray
booth zone to the control device.

1.2.2 The VOC associated with the
overspray coating solids in a controlled

spray booth zone partition themselves be-
tween the VOC that volatilize in the con-
trolled spray booth zone and the VOC that
are still tied to the overspray coating solids
when the overspray coating solids hit the
waterwash. For solvent-borne coatings al-
most all of the VOC associated with the
overspray coating solids that volatilize in
the controlled spray booth zone pass through
the waterwash and are exhausted from the
controlled spray booth zone to the control
device. The exact fate of the VOC still tied to
the overspray coating solids when the
overspray coating solids hit the waterwash is
unknown. This procedure assumes that none
of the VOC still tied to the overspray coating
solids when the overspray coating solids hit
the waterwash are captured and delivered to
the control device. Much of this VOC may
become entrained in the water along with
the overspray coating solids. Most of the
VOC that become entrained in the water
along with the overspray coating solids leave
the water, but the point at which this VOC
leave the water is unknown. Some of the
VOC still tied to the overspray coating solids
when the overspray coating solids hit the
waterwash may pass through the waterwash
and be exhausted from the controlled spray
booth zone to the control device.

1.2.3 This procedure assumes that the por-
tion of the VOC associated with the
overspray coating solids in a controlled
spray booth zone that volatilizes in the con-
trolled spray booth zone, passes through the
waterwash and is exhausted from the con-
trolled spray booth zone to the control de-
vice is equal to the portion of the VOC asso-
ciated with the coating solids deposited on a
part (or panel) in that controlled spray booth
zone that volatilizes in the controlled spray
booth zone, passes through the waterwash,
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and is exhausted from the controlled spray
booth zone to the control device. This as-
sumption is equivalent to treating all of the
coating solids sprayed in the controlled
spray booth zone as if they are deposited
coating solids (i.e., assuming 100 percent
transfer efficiency) for purposes of using a
panel test to determine spray booth capture
efficiency.

1.2.4 This is a conservative (low) assump-
tion for the portion of the VOC associated
with the overspray coating solids in a con-
trolled spray booth zone that volatilizes in
the controlled spray booth zone. Thus, this
assumption results in an underestimate of
conservative capture efficiency. The
overspray coating solids have more travel
time and distance from the spray gun to the
waterwash than the deposited coating solids
have between the spray gun and the part (or
panel). Therefore, the portion of the VOC as-
sociated with the overspray coating solids in
a controlled spray booth zone that volatil-
izes in the controlled spray booth zone
should be greater than the portion of the
VOC associated with the coating solids de-
posited on a part (or panel) in that con-
trolled spray booth zone that volatilizes in
that controlled spray booth zone.

1.3 Summary of Procedure.

1.3.1 A panel test is performed to deter-
mine the mass of VOC that remains on the
panel when the panel leaves a controlled
spray booth zone. The total mass of VOC as-
sociated with the coating solids deposited on
the panel is calculated.

1.3.2 The percent of the total VOC associ-
ated with the coating solids deposited on the
panel in the controlled spray booth zone that
remains on the panel when the panel leaves
the controlled section of the spray booth is
then calculated from the ratio of the two
previously determined masses. The percent
of the total VOC associated with the coating
solids deposited on the panel in the con-
trolled spray booth zone that is captured and
delivered to the control device equals 100
minus this percentage. (The mass of VOC as-
sociated with the coating solids deposited on
the panel which is volatilized and captured
in the controlled spray booth zone equals the
difference between the total mass of VOC as-
sociated with the coating solids deposited on
the panel and the mass of VOC remaining
with the coating solids deposited on the
panel when the panel leaves the controlled
spray booth zone.)

1.3.3 The percent of the total VOC associ-
ated with the coating sprayed in the con-
trolled spray booth zone that is captured and
delivered to the control device is assumed to
be equal to the percent of the total VOC as-
sociated with the coating solids deposited on
the panel in the controlled spray booth zone
that is captured and delivered to the control
device. The percent of the total VOC associ-
ated with the coating sprayed in the entire
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spray booth that is captured and delivered to
the control device can be calculated by mul-
tiplying the percent of the total VOC associ-
ated with the coating sprayed in the con-
trolled spray booth zone that is captured and
delivered to the control device by the frac-
tion of coating sprayed in the spray booth
that is sprayed in the controlled spray booth
zone.

2.0 Procedure.

2.1 You may conduct panel testing to de-
termine the capture efficiency of spray
booth emissions. You must follow the in-
structions and calculations in this appendix
A, and use the panel testing procedures in
ASTM Method D5087-02, ‘‘Standard Test
Method for Determining Amount of Volatile
Organic Compound (VOC) Released from
Solventborne Automotive Coatings and
Available for Removal in a VOC Control De-
vice (Abatement)” (incorporated by ref-
erence, see §63.14), or the guidelines pre-
sented in ‘“‘Protocol for Determining Daily
Volatile Organic Compound Emission Rate of
Automobile and Light-Duty Truck Topcoat
Operations,” EPA-450/3-88-018 (Docket ID No.
OAR-2002-0093 and Docket ID No. A-2001-22).
You must weigh panels at the points de-
scribed in section 2.5 of this appendix A and
perform calculations as described in sections
3 and 4 of this appendix A. You may conduct
panel tests on the production paint line in
your facility or in a laboratory simulation of
the production paint line in your facility.

2.2 You may conduct panel testing on rep-
resentative coatings as described in ‘‘Pro-
tocol for Determining Daily Volatile Organic
Compound Emission Rate of Automobile and
Light-Duty Truck Topcoat Operations,”
EPA-450/3-88-018 (Docket ID No. OAR-2002-
0093 and Docket ID No. A-2001-22). If you
panel test representative coatings, then you
may calculate either a unique percent cap-
ture efficiency value for each coating
grouped with that representative coating, or
a composite percent capture efficiency value
for the group of coatings. If you panel test
each coating, then you must convert the
panel test result for each coating to a unique
percent capture efficiency value for that
coating.

2.3 Identification of Controlled Spray
Booth Zones.

You must identify each controlled spray
booth zone or each group of contiguous con-
trolled spray booth zones to be tested. (For
example, a controlled bell zone immediately
followed by a controlled robotic zone.) Sepa-
rate panel tests are required for non-contig-
uous controlled spray booth zones. The flash
zone between the last basecoat zone and the
first clearcoat zone makes these zones non-
contiguous.

2.4 Where to Apply Coating to the Panel.

If you are conducting a panel test for a sin-
gle controlled spray booth zone, then you
must apply coating to the panel only in that
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controlled spray booth zone. If you are con-
ducting a panel test for a group of contig-
uous controlled spray booth zones, then you
must apply coating to the panel only in that
group of contiguous controlled spray booth
zones.

2.5 How to Process and When to Weigh the
Panel.

The instructions in this section pertain to
panel testing of coating, i, or of the coating
representing the group of coatings that in-
cludes coating, i.

2.5.1 You must weigh the blank panel.
(Same as in bake oven panel test.) The mass
of the blank panel is represented by Wpiank.i
(grams).

2.5.2 Apply coating, i, or the coating rep-
resenting coating, i, to the panel in the con-
trolled spray booth zone or group of contig-
uous controlled spray booth zones being test-
ed (in plant test), or in a simulation of the
controlled spray booth zone or group of con-
tiguous controlled spray booth zones being
tested (laboratory test).

2.5.3 Remove and weigh the wet panel as
soon as the wet panel leaves the controlled
spray booth zone or group of contiguous con-
trolled spray booth zones being tested. (Dif-
ferent than bake oven panel test.) This
weighing must be conducted quickly to avoid
further evaporation of VOC. The mass of the
wet panel is represented by Wyei (grams).

2.5.4 Return the wet panel to the point in
the coating process or simulation of the
coating process where it was removed for
weighing.

2.5.5 Allow the panel to travel through
the rest of the coating process in the plant
or laboratory simulation of the coating proc-
ess. You must not apply any more coating to
the panel after it leaves the controlled spray
booth zone (or group of contiguous con-
trolled spray booth zones) being tested. The
rest of the coating process or simulation of
the coating process consists of:

2.5.5.1 All of the spray booth zone(s) or
simulation of all of the spray booth zone(s)
located after the controlled spray booth zone
or group of contiguous controlled spray
booth zones being tested and before the bake
oven where the coating applied to the panel
is cured,

2.5.5.2 All of the flash-off area(s) or sim-
ulation of all of the flash-off area(s) located
after the controlled spray booth zone or
group of contiguous controlled spray booth
zones being tested and before the bake oven
where the coating applied to the panel is
cured, and

P

m,i

W,

I

W,

= (W)W,
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2.56.5.3 The bake oven or simulation of the
bake oven where the coating applied to the
panel is cured.

2.5.6 After the panel exits the bake oven,
you must cool and weigh the baked panel.
(Same as in bake oven panel test.) The mass
of the baked panel is represented by Woaked,i
(grams).

3.0 Panel Calculations.

The instructions in this section pertain to
panel testing of coating, i, or of the coating
representing the group of coatings that in-
cludes coating, i.

3.1 The mass of coating solids (from coat-
ing, i, or from the coating representing coat-
ing, i, in the panel test) deposited on the
panel equals the mass of the baked panel
minus the mass of the blank panel as shown
in Equation A-1.

W,

S

depi = Whaked,i — Whlank.i (Eq. A1)

Where:

Wiaep,i = Mass of coating solids (from coating,
i, or from the coating representing coating,
i, in the panel test) deposited on the panel,
grams.

3.2 The mass of VOC (from coating, i, or
from the coating representing coating, i, in
the panel test) remaining on the wet panel
when the wet panel leaves the controlled
spray booth zone or group of contiguous con-
trolled spray booth zones being tested equals
the mass of the wet panel when the wet panel
leaves the controlled spray booth zone or
group of contiguous controlled spray booth
zones being tested minus the mass of the
baked panel as shown in Equation A-2.

Wrem,i = Wwet,i _Wbaked,i (Eq A'2)
Where:
Wiem,i = Mass of VOC (from coating, i, or from

the coating representing coating, i, in the
panel test) remaining on the wet panel
when the wet panel leaves the controlled
spray booth zone or group of contiguous
controlled spray booth zones being tested,
grams.

3.3 Calculate the mass of VOC (from coat-
ing, i, or from the coating representing coat-
ing, i, in the panel test) remaining on the
wet panel when the wet panel leaves the con-
trolled spray booth zone or group of contig-
uous controlled spray booth zones being test-
ed per mass of coating solids deposited on
the panel as shown in Equation A-3.

wi)  (Eq. A3)
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Where:

Pum.i = Mass of VOC (from coating, i, or from
the coating representing coating, i, in the
panel test) remaining on the wet panel
when the wet panel leaves the controlled
spray booth zone or group of contiguous
controlled spray booth zones being tested
per mass of coating solids deposited on the
panel, grams of VOC remaining per gram of
coating solids deposited.

Wiem,i = Mass of VOC (from coating, i, or from
the coating representing coating, i, in the
panel test) remaining on the wet panel
when the wet panel leaves the controlled
spray booth zone or group of contiguous
controlled spray booth zones being tested,
grams.

Waaep,i = Mass of coating solids (from coating,
i, or from the coating representing coating,
i, in the panel test) deposited on the panel,
grams.

4.0 Converting Panel Result to Percent
Capture.

The instructions in this section pertain to
panel testing of for coating, i, or of the coat-
ing representing the group of coatings that
includes coating, i.

4.1 If you panel test representative coat-
ings, then you may convert the panel test re-
sult for each representative coating from
section 3.3 of this appendix A either to a
unique percent capture efficiency value for
each coating grouped with that representa-
tive coating by using coating specific values

Pvoc P

pan,i = (

Where:

Pvocpa,i = Percent of VOC for coating, i, or
composite percent of VOC for the group of
coatings including coating, i, associated
with the coating solids deposited on the
panel that remains on the wet panel when
the wet panel leaves the controlled spray
booth zone (or group of contiguous con-
trolled spray booth zones) being tested,
percent.

P..i = Mass of VOC (from coating, i, or from
the coating representing coating, i, in the
panel test) remaining on the wet panel
when the wet panel leaves the controlled
spray booth zone or group of contiguous
controlled spray booth zones being tested
per mass of coating solids deposited on the
panel, grams of VOC remaining per gram of
coating solids deposited.

Wi = Mass fraction of coating solids for
coating, i, or average mass fraction of
coating solids for the group of coatings in-
cluding coating, i, grams coating solids per
gram coating, determined by Method 24

i ) (W ) (100)(Wvoc, ;)
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for the mass fraction coating solids and mass
fraction VOC in section 4.2 of this appendix
A, or to a composite percent capture effi-
ciency value for the group of coatings by
using the average values for the group of
coatings for mass fraction coating solids and
mass fraction VOC in section 4.2 of this ap-
pendix A. If you panel test each coating,
then you must convert the panel test result
for each coating to a unique percent capture
efficiency value by using coating specific
values for the mass fraction coating solids
and mass fraction VOC in section 4.2 of this
appendix A. The mass fraction of VOC in the
coating and the mass fraction of solids in the
coating must be determined by Method 24
(appendix A to 40 CFR part 60) or by fol-
lowing the guidelines for combining analyt-
ical VOC content and formulation solvent
content presented in ‘‘Protocol for Deter-
mining Daily Volatile Organic Compound
Emission Rate of Automobile and Light-
Duty Truck Topcoat Operations,” EPA-450/3—
88-018 (Docket ID No. OAR-2002-0093 and
Docket ID No. A-2001-22).

4.2 The percent of VOC for coating, i, or
composite percent of VOC for the group of
coatings including coating, i, associated with
the coating solids deposited on the panel
that remains on the wet panel when the wet
panel leaves the controlled spray booth zone
or group of contiguous controlled spray
booth zones being tested is calculated using
Equation A-4.

(Eq. A4)

(appendix A to 40 CFR part 60) or by fol-
lowing the guidelines for combining ana-
lytical VOC content and formulation sol-
vent content presented in ‘‘Protocol for
Determining Daily Volatile Organic Com-
pound Emission Rate of Automobile and
Light-Duty Truck Topcoat Operations,”
EPA-450/3-88-018 (Docket ID No. OAR-2002—
0093 and Docket ID No. A-2001-22).

Wvoc.; = Mass fraction of VOC in coating, i,
or average mass fraction of VOC for the
group of coatings including coating, i,
grams VOC per grams coating, determined
by Method 24 (appendix A to 40 CFR part
60) or the guidelines for combining analyt-
ical VOC content and formulation solvent
content presented in ‘‘Protocol for Deter-
mining Daily Volatile Organic Compound
Emission Rate of Automobile and Light-
Duty Truck Topcoat Operations,” EPA-450/
3-88-018 (Docket ID No. OAR-2002-0093 and
Docket ID No. A-2001-22).

4.3 The percent of VOC for coating, i, or
composite percent of VOC for the group of

451



§63.3280

coatings including coating, i, associated with
the coating sprayed in the controlled spray
booth zone (or group of contiguous con-
trolled spray booth zones) being tested that
is captured in the controlled spray booth
zone or group of contiguous controlled spray
booth zones being tested, CE.onei (Percent), is
calculated using Equation A-5.

CE =100-Pvoc

Where:

CE.one.i = Capture efficiency for coating, i, or
for the group of coatings including coating,
i, in the controlled spray booth zone or
group of contiguous controlled spray booth
zones being tested as a percentage of the
VOC in the coating, i, or of the group of
coatings including coating, i, sprayed in
the controlled spray booth zone or group of

zone,i pan,i (Eq A'S)

CE; = (CEZUne,i)(Vzone,i )/(Vbooth,i)

Where:

CE; = Capture efficiency for coating, i, or for
the group of coatings including coating, i,
in the controlled spray booth zone (or
group of contiguous controlled spray booth
zones) being tested as a percentage of the
VOC in the coating, i, or of the group of
coatings including coating, i, sprayed in
the entire spray booth in which the con-
trolled spray booth zone (or group of con-
tiguous controlled spray booth zones)
being tested, percent.

V.one,i = Volume of coating, i, or of the group
of coatings including coating, i, sprayed in
the controlled spray booth zone or group of
contiguous controlled spray booth zones
being tested, liters.

Viootn,i = Volume of coating, i, or of the group
of coatings including coating, i, sprayed in
the entire spray booth containing the con-
trolled spray booth zone (or group of con-
tiguous controlled spray booth zones)
being tested, liters.

4.5 If you conduct multiple panel tests for
the same coating or same group of coatings
in the same spray booth (either because the
coating or group of coatings is controlled in
non-contiguous zones of the spray booth, or
because you choose to conduct separate
panel tests for contiguous controlled spray
booth zones), then you may add the result
from section 4.4 for each such panel test to
get the total capture efficiency for the coat-
ing or group of coatings over all of the con-
trolled zones in the spray booth for the coat-
ing or group of coatings.

40 CFR Ch. | (7-1-12 Edition)

contiguous controlled spray booth zones

being tested, percent.

4.4 Calculate the percent of VOC for coat-
ing, i, or composite percent of VOC for the
group of coatings including coating, i, asso-
ciated with the entire volume of coating, i,
or with the total volume of all of the coat-
ings grouped with coating, i, sprayed in the
entire spray booth that is captured in the
controlled spray booth zone or group of con-
tiguous controlled spray booth zones being
tested, using Equation A-6. The volume of
coating, i, or of the group of coatings includ-
ing coating, i, sprayed in the controlled
spray booth zone or group of contiguous con-
trolled spray booth zones being tested, and
the volume of coating, i, or of the group of
coatings including coating, i, sprayed in the
entire spray booth may be determined from
gun on times and fluid flow rates or from di-
rect measurements of coating usage.

S(Eq. A-6)

Subpart JJJJ—National Emission
Standards for Hazardous Air
Pollutants: Paper and Other
Web Coating

SOURCE: 67 FR 72341, Dec. 4, 2002, unless
otherwise noted.

WHAT THIS SUBPART COVERS

§63.3280 What is in this subpart?

This subpart describes the actions
you must take to reduce emissions of
organic hazardous air pollutants (HAP)
from paper and other web coating oper-
ations. This subpart establishes emis-
sion standards for web coating lines
and specifies what you must do to com-
ply if you own or operate a facility
with web coating lines that is a major
source of HAP. Certain requirements
apply to all who are subject to this
subpart; others depend on the means
you use to comply with an emission
standard.

§63.3290 Does this subpart apply to
me?

The provisions of this subpart apply
to each new and existing facility that
is a major source of HAP, as defined in
§63.2, at which web coating lines are
operated.
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